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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equalizer for heating or cooling to homogeneity 
objects which carry out precision processing, such as a semi-conductor wafer, on the base fixed for 
processing. 
[0002] 

[Description of the Prior Art] It is the case where various processings are performed to a certain solid 
material, or when slushing a molten metal-like material into a mold, performing fabrication and 
unevenness is in temperature by the part of an ingredient, it is common knowledge that trouble will be 
caused to precise processing. Then, the equalizer for making an object into homogeneity temperature is 
devised by heating or cooling to homogeneity the base which fixes a processing object from the former. 
Drawing. 12 arranges the plate-like heating element 17 on the inferior surface of tongue of a surface 
plate 16, and heat-treats one piece or two or more workpieces 5 which were laid on the surface plate 16 
by heating to homogeneity. Moreover, drawing 13 shows the shaping equipment of the synthetic resin 
which has the equalizer shown in JP,6-278139,A. 16 in drawing is the surface plate which carried the 
master 19, it is pushed up by press equipment 20, compresses the material of a molten metal condition, 
and fabricates an object 5. A cooling pipe for the heater inserted into the hole which prepared 17 in the 
interior of a surface plate 16, and 18 to pour a cooling medium, and 20 are press equipment which 
pushes up a surface plate 16. 

[0003] Next, actuation of the thing of drawing 12 and the thing of drawing 13 is explained. Since the 
heat dissipation from the circumference of a surface plate 16 will be larger than the heat dissipation from 
near a core even if a surface plate 16 is heated by homogeneity, the thing of drawing 1 3 of the thing of 
drawing 12 is also difficult for the temperature of the front face of a surface plate 16 being held at 
homogeneity. Moreover, in the thing of drawingJ3. , since it is difficult, it is difficult for making it a 
heater 17 stick equally in all parts in the hole which inserts a heater 17 for heat not to get across to 
homogeneity but to heat to homogeneity itself. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional equalizer was constituted as 
mentioned above, the adhesion of a heating element or a cooling pipe, and a surface plate was not 
enough, and there was a trouble that it was difficult to make a surface plate into homogeneity 
temperature, and improvement in process tolerance could not be expected. 

[0005] Moreover, endoergic [ in a periphery part / the heat dissipation or endoergic ] had the problem of 
it having been larger than the heat dissipation/endoergic one in an inner circumference part generally, 
and being easy to produce temperature unevenness. Moreover, there was a problem that a duration until 
it reaches uniform temperature for this reason started for a long time. 

[0006] This invention can perform heating/cooling according to the partial heat dissipation / the amount 
of endoergic on a surface plate, and tends to obtain the equalizer with which more uniform skin 
temperature is obtained while it was made in order to cancel the above troubles, and the heat of a heating 
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element or a cooling pipe is transmitted to homogeneity. 
[0007] 

[Means for Solving the Problem] The 1st field of the approximate circle form where the object which 
heats or cools the equalizer by this invention is laid, Two or more circular circulation ways which are 
the rear faces of this 1st field and have been arranged by the groove concentric circular, The 1st plate- 
like part material which has the 2nd field in which the method counterflow path of a radius of the groove 
which opens these circular circulation ways for free passage mutually was formed, The 2nd plate-like 
part material to which one field is joined by the 2nd field of said 1st plate-like part material so that said 
both circulation way may be covered, After carrying out evacuation of the inside of said both circulation 
way, it is the equalizer equipped with the working fluid with which it filled up in both this circulation 
way, and it has the heating element or cooling pipe arranged along said two or more circular circulation 
ways in contact with other fields of said 2nd plate-like part material. 

[0008] Moreover, a high heat-conducting characteristic ingredient is inserted between a heating element 
or a cooling pipe, and the 2nd plate-like part material. 

[0009] Moreover, a heating element or a cooling pipe is arranged in the slot of this heating element or 
cooling pipe formed in the whole surface of the 2nd plate-like part material, and isomorphism. 
[0010] Moreover, a heating element or a cooling pipe is pushed and fixed to the 2nd plate-like part 
material by the 3rd plate-like part material equipped with the slot of this heating element or cooling pipe, 
and isomorphism. 

[001 1] Moreover, the 3rd plate-like part material is equipped with the lid which consists of an 
adiathermic material. 

[0012] Moreover, the configuration configuration of a heating element or the cooling pipe is carried out 
with the 2nd heating element or cooling pipe connected independently to the power source or cooling 
system which can be adjusted at the calorific value or the amount of endoergic which is arranged at the 
core of two or more circular circulation ways at the 1st heating element or cooling pipe by which 
arrangement was carried out soon, and the periphery approach of two or more of said circular circulation 
ways, and is different from said 1st heating element or cooling pipe. 

[0013] Moreover, the method counterflow path of a radius consists of the 2nd method counterflow path 
of a radius arranged at the periphery approach of two or more of said circular circulation ways, without 
being open for free passage at the core of two or more circular circulation ways with the 1st method 
counterflow path of a radius by which arrangement was carried out soon, and this 1st method 
counterflow path of a radius. 
[0014] 

[Embodiment of the Invention] gestalt 1 . of operation - the configuration of the equalizer by the gestalt 
1 of implementation of this invention is shown in drawing 1 -3. In order to help an understanding, the 
left half of drawing.! shows a surface Fig., and the right half shows the internal structure. .Drawing. 2 is a 
sectional view. Drawing.3. shows the (a) (b)2 kind in the rear-face Fig. of the thing of drawing ! . In 
addition, since the thing of the same sign as the conventional drawing being the same or a considerable 
part is shown in the following descriptions of drawing, the detailed explanation is omitted. In drawing, 1 
is the 1st plate-like part material by which the top face (it is called the 1st field) was processed on the 
flat surface in the approximate circle form, and two or more slots 2 (it is called two or more circular 
circulation ways) arranged concentric circular were formed in the inferior surface of tongue (it is called 
the 2nd field), and the 1st field serves as a surface plate which can lay two or more objects. 
[0015] With the screw which is not illustrated to the 2nd field of the 1st plate-like part material, 21 was 
concluded, is the 2nd plate-like part material joined, and has sealed the slot 2. By being sealed by the 
2nd plate-like part material, it becomes the circulation way 3, the radial slot 30 (it is also called the 
method counterflow path of a radius) which opens these circulation way 3 for free passage to radial is 
formed, and two or more slots 2 can circulate mutually. Since it fills up with the working fluid 4 of a 
predetermined amount and it helps migration of heat after evacuation of the interior of the circulation 
way 3 is carried out, the temperature of the 1st field of the 1st plate-like part material 1 is equalized, and 
it operates as a soak surface plate. 6 is the heating element which can carry out bending to freedom, such 
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as a sheath heater and a band-shaped electric heater, at the configuration of arbitration. A heating 
element 6 is fabricated by the form where it is mostly parallel along two or more circular circulation 
ways (slot 2), and is arranged in such a location. 99 is the lead wire of a heating element 6. 
[0016] Next, actuation is explained. If heated with a heating element 6, the working fluid 4 inside the 
circulation way 3 is also heated, it becomes a steam and is spread to the space in the circulation way 3, 
and by the top-face (1st field) side where the temperature in the circulation way 3 is low, this steam will 
emit heat as condensation latent heat, and will liquefy. And while the temperature gradient by the 
location in the circulation way 3 is lost by this liquefied working fluid's 4 falling with gravity, flowing 
back to an inferior-surface-of-tongue side inside the circulation way 3, and repeating this actuation 
successively, heat transport is carried out from a heating element 6 to the 1st field, and the object 5 laid 
in the 1st field is heated uniformly. 

[0017] As mentioned above, the circulation way 3 which has the working fluid 4 prepared between a 
heating element 6 and the 1 st field in which an object 5 is laid and the method counterflow path 30 of a 
radius Since longitudinal direction migration of heat is helped, even if unevenness is in contact to a 
heating element 6 and the 2nd plate-like part material, for example and unevenness has arisen in 
longitudinal direction distribution of heat, temperature unevenness decreases in respect of [ of the 1st 
plate-like part material ] the 1st, and an object 5 can be heated uniformly. 

[0018] In the above-mentioned explanation, although the heat source was explained as a heating element 
6, even if it is the cooling pipe with which the refrigerant for cooling led, the same effectiveness is 
acquired. Moreover, a slot 2 is established in the 1st plate-like part material 1, and although it was 
explained that the 2nd plate-like part material was a lid for only sealing a slot 2, the same effectiveness 
is acquired even if a part of slot 2 is established in the 2nd plate-like part material. By drawing 3 R> 3 
(a), a heating element 6 is illustrated as duplex spiral shape, and shows the case of a simple single whorl 
at drawing.3 R> 3 (b). What is necessary is to just be arranged along two or more circular circulation 
ways, even if it is which, of course. 

[0019] gestalt 2. of operation - the configuration of the equalizer by the gestalt 2 of implementation of 
this invention is shown in drawing 4 . It sets to drawing, and 7 is applied and put between a heating 
element 6 and the 2nd plate-like part material 21 with high heat-conducting characteristic ingredients, 
such as low material, such as for example, heat transfer grease, a thermal transfer cement, and solder, 
and silicon resin. Thereby, the uneven condition of heat conduction by the dimensional accuracy of a 
heating element 6 being bad, and contact being imperfect is mitigated. Moreover, since thermal 
resistance also becomes low, the heat of a heating element 6 can be used more effectively. 
[0020] gestalt 3. of operation - the configuration of the equalizer by the gestalt 3 of implementation of 
this invention is shown in drawing 5 . A block (it is called the 3rd plate-like part material) for 9 to fix a 
heating element 6 in drawing and 8 are the heating element fixed slots established in the block 9. The 
block 9 is concluded by **** which is not illustrated at the 2nd plate-like part material 22. Since the 
depth of the heating element fixed slot 8 is made a little smaller than the path of a heating element 6, a 
heating element 6 is strongly pushed to the 2nd plate-like part material 21 . Thereby, while a heating 
element 6 is firmly fixable, generating heat can be told without futility. It cannot be overemphasized that 
the high heat-conducting characteristic ingredient 7 explained by drawing 4 of the gestalt 2 of operation, 
of course may be used together. 

[0021] gestalt 4. of operation - the configuration of the equalizer by the gestalt 4 of implementation of 
this invention is shown in drawing.6 . In drawing, 23 is the 2nd plate-like part material which formed the 
heating element fixed slot 8 which carries out receipt immobilization of the heating element 6. Since the 
2nd plate-like part material 23 which formed the heating element fixed slot 8 bears the duty which holds 
the location of a heating element 6 correctly while sealing the slot 2 of the 1st plate-like part material 1, 
compared with the thing of drawing 5 of the gestalt 3 of operation, the number of use of plate-like part 
material can be reduced. If the high heat transfer ingredient 7 is used for a slot 8, it cannot be 
overemphasized that effectiveness serves as size further. 

[0022] gestalt 5. of operation - the configuration of the equalizer by the gestalt 5 of implementation of 
this invention is shown in drawing 7 . In drawing, 1 1 is the lid formed in the inferior surface of tongue 
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of the 2nd plate-like part material 23 which formed the heating element fixed slot 8. Although a lid 1 1 
bears the duty which fixes a heating element 6, it prevents that generation of heat of a heating element 6 
escapes downward to coincidence. Therefore, a lid 11 consists of what piled up materials, such as small 
heat insulation materials of the heat conductivity, such as metal plates, such as stainless steel with the 
low heat conductivity, or Teflon, a bakelite, and a glass epoxy resin, and a ceramic, or the heat 
insulation material, and the metal plate. 

[0023] gestalt 6. of operation — the configuration of the equalizer by the gestalt 6 of implementation of 
this invention is shown in drawing 8 and 9. Drawing 8 is a rear-face Fig. and drawing 9 is a sectional 
view. In drawing, 12 and 13 are the heating elements which can carry out bending to freedom, such as a 
sheath heater, at the configuration of arbitration, and the 1st heating element with which arrangement of 
12 was carried out at the core of two or more circular circulation ways soon, and 13 are the 2nd heating 
element connected independently to the power source (not shown) which can be adjusted at the calorific 
value from which this 1st heating element differs. Both heating elements are fabricated by the form 
where it met so that it might be mostly parallel to the concentric circular slot 2, and are arranged in such 
a location. 

[0024] Next, actuation is explained. Since the longitudinal direction temperature distribution of the 1st 
plate-like part material 1 have the large heat dissipation in an edge, they have the inclination for 
temperature to fall by the periphery (when it is heating). However, since it is controllable to become 
calorific value which is different in the 1st heating element 12 and 2nd heating element 13, the 
temperature unevenness of all front faces can be further reduced by making the calorific value of the 2nd 
heating element 13 located in the periphery section increase from the calorific value of the 1st heating 
element 12 located in a core. Although the case where a heat source was a heating element was 
explained, the above explanation is the same also about the case where a heat source cools an object at 
low temperature (cooling system), and since it serves as an inclination which outside temperature goes 
up in cooling, it is controlled to lower outside cooling temperature. 

[0025] gestalt 7. of operation — the configuration of the equalizer by the gestalt 7 of implementation of 
this invention is shown in drawing 10 and 1 1 . Drawing 10 is a surface Fig. and drawing ] 1 is a sectional 
view. Since drawing 10 and the heating elements 12 and 13 of 1 1 are the same as that of drawing 8 of 
the gestalt 6 of operation, and 9, detailed explanation is omitted. In drawing, the 1st method counterflow 
path of a radius arranged near the core of two or more circular circulation ways where 3 1 has been 
arranged in the style of concentric circular (range where the 1st heating element 12 is arranged), and 32 
are 2nd method counterflow path of a radius arranged at the periphery approach (range where the 2nd 
heating element 13 is arranged) of two or more circular circulation ways. Since the 1st method 
counterflow path 3 1 of a radius and the 2nd method counterflow path 32 of a radius are not connected 
mutually, a circulation way is also divided into two paths of the inside circulation way 14 and the 
outside circulation way 15, and the internal working fluid 4 is not mixed. 

[0026] Thus, since the heating element was divided into the 1st and 2nd heating elements with which 
calorific value differs and the method counterflow path of a radius is also further divided into the 1st and 
2nd method counterflow path of a radius For example, under the effect of heat dissipation from the 
periphery section, even when the temperature by the side of a periphery is extremely low, a duration 
until it makes the calorific value of the 2nd heating element 13 increase, it can compensate a temperature 
fall efficiently and uniform temperature is acquired can be shortened. In explanation of the gestalt of the 
above operation, although the heat source was explained as a heating element 6, even if it is the cooling 
pipe connected to the cooling system which is not illustrated, it cannot be overemphasized that the same 
effectiveness is acquired. 
[0027] 

[Effect of the Invention] Since the equalizer of this invention has the heating element or cooling pipe 
arranged so that two or more circular circulation ways may be met, the heterogeneity of generation of 
heat by the contact unevenness of a heating element or a cooling pipe, and the 2nd plate-like part 
material is equalized by migration of the working fluid in a circulation way, and it has the effectiveness 
that temperature unevenness is mitigable. 
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[0028] Moreover, since the high heat-conducting characteristic ingredient was inserted between a 
heating element or a cooling pipe, and the 2nd plate-like part material, the effectiveness which mitigates 
further the heat transfer unevenness between a heating element or a cooling pipe, and the 2nd plate-like 
part material is acquired. 

[0029] Moreover, since a heating element or a cooling pipe is fixed to the slot on the isomorphism 

prepared into the 2nd plate-like part material, heat transfer unevenness is further mitigable. 

[0030] Moreover, since a heating element or a cooling pipe is fixed in the 3rd plate-like part material 

which has a slot on the isomorphism, heat transfer unevenness is further mitigable. 

[003 1] Moreover, since the 3rd plate-like part material has the lid which consists of an adiathermic 

material, the effectiveness that useless heat dissipation is mitigated is acquired. 

[0032] Moreover, since it separates into the 1st heating element or cooling pipe which formed the 

heating element or the cooling pipe near the core, and the 2nd heating element or cooling pipe formed 

near the periphery and enabled it to control calorific value independently, respectively, endoergic [ from 

near a periphery / the heat dissipation or endoergic ] is covered, and the homogeneity of temperature can 

be improved further. 

[0033] Moreover, since the method counterflow path of a radius is divided into the 1st method 
counterflow path of a radius near a core, and the 2nd method counterflow path of a radius near a 
periphery and mutual circulation of the heat near inner circumference and near a periphery was reduced, 
the temperature unevenness between outside / inner circumference part can be controlled still more 
effectively. 



[Translation done.] 
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